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TECHNICAL DATA SHEETS . )
PROJECT: Final DBVS Design 145579-D-D$-055.1 | rev. {o
) . 145579 — Rotary Vaives
ENT: ANEG ELE - Richiand washngton TEQ.NO.: __ See indnadual ftems
lﬁo. Required: See Individual Jtem . - fArea Box Feed 34
PEID # —|F-145570-34-A-0101 &£ 0102 - .- {Stream No. ' - NIA
Reference Specification: N/A " {Quality Assuragce Level { cg
i
Operating Conditions Rev]| Rev
Location (fndoors/Outdoors) Indoors jBavironmental Conditions
Operation (Continuous / Intermitient) Iatérmittent Ambient Temperature (P | 251015
ays per year 365 Availability (%) 95
Hours per day 24 Environment - Radicactive Yes
oise Level Allowable per 8 hr shift (d8 - Lex) 85 ~ Toxic No
Shift Length (hrs) [ - Corrosive No
[Noise Level Allowable (dB) 85 - Flammable No
Site Flevation ) 663 Relative Humidity (%) 0-100
Item 1: Top Off Soil Rotary Valve Information (Equip. #'s 34-D85-050; 051 & 052)
kQuantily R Pockets per Rotor *
[Manufacturer: Premier Pneumatics Inc. 1or Displacement ey *
Model/size: QC Aerolack 1110 Nortmal Airlock Speed (RPM) *
Sexia! Number * iMax. Recoramended Feeder Specd (RPM) *
Material through Valve Nosmal Required Power : (HF) *
- description clean s0il Voltage Required o * 0
- Bulk Density (/e y 93 tions
- Moisture Content % 5 Lantern Ring Yes
- Valve Speed (RPM) * End Plate Hard-Surfaced Yes
Cperating Temperature Range P | 250140 Bore Hard-Surfaced Yes
Head of Material above valve {tt) 10 Right-Angle Gear Motors No
Flow Rate Required: (fi3/rmin) 044 ‘Weather-Tight or Oil-Tight Drives No
ifferential Operating Pressure (ins. W.G) +-25 0 jMotion Switches No
Air Leakage rate at delta P. (cfm) * 0 |Shearpin Sprockets No
of Constrection
I Item ASTM design Grade Description
Casing cS Brackets etc. A36 Ccs
Rotors ] Bolts A307 B cs
End Plate cs Nuts A563 A [
Tip CcS {Flanges Al0S B CS
Fasieners * ’
Seals *
{inlet Composition
ocess Fiuid I
Particulate Type Non-Radioactive
Phase Solid
Si0, (Wl %) 91.16
Na,O (w1 %) 3.84
Moisture (w1 %) 5
Sotl SG. 1.5
Soil Particle Distribution
Screen No. 4 (4.75mm) (%) 100
Screen No. 10 (2 mm.) (%) 99
Weight
[Total Shipping Weight (Ibs) * | Operating Weight (Ths) ¥ |
Date 10-Feb-05 21-Feb-05 18-Mar-05
By GI Gl Gl &
Chked FS FS
Rev. A B 0
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Data sheet 2 of 2
Jitem 2: SM Filter Discharge Rotary Valve Information (equip. #'s 36-D85-061 & 36-D85-062)
Quantity I 2 Pockets per Rotor *
anufachrer: Premier Prenmatics Inc. Rotor Displacement (Brev) *
Model: QC Aerolock 7% [Nomnal Airlock Speed REM) *
Serial Number ¥ Max. Recommerded Feeder Speed (RPM) ™,
iMaterial through Valve [Normal Required Power (HP *
- description Waste Mix
- Bulk Density R’y 93
- Moisture Content % 1 Options
- Valve Speed (RPM) * [Lantern Ring Yes
Operating Temperature Range FH | 2510571 End Plate Hard-Surfaced Yes
!‘:lzad of Material above valve 0} 2 [Bore Hard-Surfaced Yes
low rate required (fi3/min) 0.09 Right-Angle Gear Motors No
'Weather-Tight or Oil-Tight Drives No
Motion Switches No
Shearpin Sprockets No
{Materials of Construction
Ttem ASTM design Grade Descriptioa
Casing (] Brackets etc. A36 CS
tors [o] Bolts A307 B s
Flate o] [Nuis A563 A cs
ip cs [Flanges A105 B cs
Fasteners * .
Seals *
jiniet Composition
Frocess Fluid Dust from mixed waste | 1/4 inch (6.35mm) (% retained) 0
articutate Type Radjoactive! |#6 mesh (3.35mm) {% retained) 1.34
hase Sotid #12 mesh (1.68mm) {% retained) 462
Clean soil %) 54.5 #20 mesh (0.85mm) {% retained) 784
cron oxide (%) 338 |#40 mesh (0.42 mm) {% retained) 1639
Zirconium dioxide 53 |#70 mesh (0.21mm) (% Tetained) 3001
dried liquid waste (christallized salts) 354 }#100 mesh (0.15mm) (% retained) 1333
Moisture (%) 1 pan {% retained) 2637
Mixed waste SG. 149
Particle Distribution:
There will be no particies less than 0.3 microns.
Material is carry over from mixed waste
lvacuum transpott system after air is filtered.
rOriginaI mixed waste particle distribution:
Comments:
1. Htems marked with an * shall be filled in by VENDOR
Date 10-Feb-05 21-Feb-05 18-Mar-035
By Gl Gl GTeaT
Chked FS S
Rev. A B 0
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TECHNICAL DATA SHEETS ) )
PROJECT: Final DBVS Design 145579-D-DS-055.1 | REV.0
PROJECT NO.: 145579 . Rotary Valves

CLIENT: AMEC E&E - Richland, Washington ‘EQ: NO: - NIA -

BIDDERS DRAWING AND DATA COMMITMENTS

Vendor shall supply all drawings, manuals and documentation in the quantities indicated. Approval drawings are due within the listed
number of calendar days after issue of the Purchase Order or Letter of Intent. The dates set out for drawing and data submissions are
govemned by the engineering design schedule of the project. The Vendor shall supply one AuloCAD disk file and requested number of
copies within the listed number of calendar days. Final drawings must be certified as comrect and bear the Vendors name, equipment
number and Purchase Order Number. Drawing Transmittals listing the document numbers, revisions numbers, quantities, status and
document types must be included with all submissions (including electronic submiltals).

SEND ALL DOCUMENTS TO:

Submit all documents via courier sefvice
kFaxed documents must be foliowed by the originals.

Electronic E-mall or FTP transmissions of drawings & data must be copied to
Document Control
Always include a transmittal

AMEC Americas Limited
1385 Cedar Avenue

Trail, BC, Canada

ViR 4C3

Aitn: Document Controf
Phone: {250) 368-2400
Fax:  (250) 368-2401

BIDDERS MUST PROVIDE ESTIMATED LEAD TIMES FOR APPROVAL DRAWINGS

| Proposal  Bidder shall include this data for each item REVIEW VENDOR
Review  Required belore ordering or start of fabrication ITEMS DUE COMMITMENT
Finat Required within 7 days prior to shipment and belfore final paymer WITHIN (SEE NOTE 4)
PROPOSAL REVIEW FINAL DESCRIPTION (DAYS} (DAYS)
Q A program that satisfies the requirements of ASME NQA-1-
1 1994 Bid
1 Experience list and maintalnability inforrnation Bld
E+3 E+3 IDesign, fabrication & delivery schedule PO+7
E+3 E+3 E+6  {Singls line block diagram PO+7
Outfine drawings and layout drawings Indicating weights and
E+3 E+3 E+G  |dimensions PO+10
E+3 E+3 E+86  Technical brochures on purchased components PO+14
E+3 E+3 E+6 Electrical schemalics, wiring, diagrams and nameplates lists PO+25
E+3 E+6  jCalculations PO+21
E+1 E+6 Soare parts list Del-14
Set of installation and maintenance manuals ciw technical
E+1 E+6  iterature for all equipment and devices Del-14
NEC inspection centilicate & electromagnetic interference tests
B results Diot-7
6 UAL and motor lists Del-7
1 Hardware Delivery PQ+70
6 Site commissioning record & test results COM+14

THE TIMELY RECEIPT OF THE VENDOR DGCUMENTS IS CRIFICAL TO THIS PROJECT
BUYER COMMITS TO A 10 WORKING DAY TURNAROUND ON REVIEW ITEMS

| agree lo provide the listed documeniation and dala and the dates shown above.

Vendor Signature Date

(G4-9
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ATTACHMENTS

145579-D-DS-017.2 Technical Data Sheet
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145579-D-SP-017-M201 AWTE ICV Box Lid Port Details
145579-D-SP-017-M202 AWTE ICV Box Lid Port Details
145579-D-SP-017-M203 AWTE ICV Box Lid Port Details
145579-D-SP-017-M204 AWTE ICV Box Lid Port Details
145579-D-SP-017-M301  AWTE Room HVAC Plan

F-145579-34-A-0101 Bulk Vitrification AWTE & Waste Feed P&ID
F-145579-34-A-0102 Bulk Vitrification ICV Box and AWTE HVAC P&ID
F-145579-35-D-0006 Bulk Vitrification ICV Box Lid Steelwork 1 of 3
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PROJECT; Final DBVS Design 145579.D-5P-017 | REV.3
- { SPECIFICATION FOR ANCILLARY

PROJECT NO.: 145579 WASTE TRANSEER ENCLOSURE

CLIENT: AMEG E&E — Richland, WA

ABBREVIATIONS AND ACRONYMS

°C
°F

Hm

AC
ACFM
ACGIH
AISC
Al3+
ASHRAE

ASCE
ASME
ASNT
ASTM
AWG
AWS
AWTE
B20O3
C

CFR
CH2M HILL
Ci-

Ci
CQO3-2-
CoC
CMTR
Cr2+
Cs
Cw!
DBVS

Fe3+
ft*

Degrees Celsius

Degrees Fahrenheit
Micrometers

Alternating Current

Actual Cubic Feet Per Minute

American Conference of Governmental Industrial Hygienists

American Institute for Steel Construction
Aluminum

American Society of Heating, Refrigerating and Air Conditioning

Engineers

American Society of Civil Engineers
American Society of Mechanical Engineers
American Society of Nondestructive Testing
American Society for Testing and Materiais
American Wire Gauge

American Welding Society

Ancillary Waste Transfer enclosure

Boron Oxide

Carbon

Code of Federal Regulations

CH2M HILE Hanford Group, inc.

Chloride

Curies

Carbonate

Certificate of Conformance

Certified Material Test Report

Chromium

Cesium

Certified Welding nspector

Demenstration Bulk Vitrification System
Fluoride

Iron

Cubic Feet

CDocuments and Sehingsibaxtentitosasl SefingsiTemparary liternel FilesiOUH24v14557 9 D-57°-017 (AW TE) Kev 30 1 26 06 {2) doc.

i-Fep D&
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TECHNICAL SPECIFICATION ﬁ
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PROJECGT: Final DBVS Deslgn ) 145579-D-SP-017 | REV. 3
usse | GeeCECATIONEOR ANGLLARY
CLIENT: AMEC E&E - Richland, WA ' _ {AWTE}
ICV™ In-Container Vitrification™"

i todine

IEEE Institute of Electrical and Electronic Engineers
K+ Potassium

b Pound

lbm Pound Mass

mA Milliamp

mph Miles Per Hour

MCS Monitoring and Control System

MSDS Material Safety Data Sheet

Na+ Sodium

NCR Nonconformance report

NDE Nondestructive Examination

NEC National Electrical Code

NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

NO2- Nitrides

NO3- Nitrates

NOx Oxides of Nitrogen

NPT National Pipe Thread

NQA, Nuclear Quality Assurance

OGTS Cif Gas Treatment System

OSHA Occupational Safety and Health Administration
P&ID Process and Instrumentation Diagram

PID Proportional, Integral, Derivative

FFD Process Flow Diagram

PLC Programmable Logic Controller

PO4-3- Phosphate

ppb Parts Per Billion

ppm Parts Per Million

psig Pounds Per Square Inch Gage

PVC Polyvinyl Chioride

QA Quality Assurance

R Rad

RGS Rigid Galvanized Steel

! In-Container Vitrification™ (ICV™) is a trademark of AMEG Inc.

€ \Decoments and Sefngsibaxterdhtocal SemingiATempor2ry Internat Files\OLK21455T9-D.SP- 01T (AWTE} Rev 30 1 26 06 (2} doc Page 6 of 5%
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PROJECT: Final DBVS Design 145579-D-SP-017 l REV. 3
PROJECTNO: | 5579 | ASTE TRANSFER ENGLOSURE

CLIENT: AMEC E&E ~ Richland, WA (AWTE)

SAE Society of Automotive Engineers

Sid+ Silica

S04-2+ Sulphate

S0Ox Oxides of Sulphur

TBD To Be Determined

Tc Technetium

TOE Total Operating Efficiency

TRU Transuranic

UBC Uniform Building Code

UL Underwriters Laboratories

us United States

v Volt

vol Volume

WAC Washington Administrative Code

wi% Weight Percent

WG Water Gauge

ZrQ2 Zirconium Oxide

CADetuments ana SeMrasibastenl ocl SeningsiT emporary Inlemot st LKA 1455 16 U-SP-017 (AWTE) Aoy 30 126 08 {2) doc Page 7 of 51

Z-Feb 1B

G4-18
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TECHNICAL SPECIFICATION ﬁ
AMEC Americas Limited . ame

1.2

PROJECT: _ Firial DBVS Design 145579.D-SP.017 _ | _REV.3
e, SPECIFICATION FOR ANCILLARY
PROJECTNO.: | . =~ 149979 WASTE TRANSFER ENCLOSURE
_CLIENT: AMEC E&E — Richand, WA (AWTE)

1.0 SCOPE

11 PURPOSE

AMEC is part of a team that has been selected by the CH2M HILL Hanford
Group, Inc. (CH2M HILL} to design, fabricale, test, and deploy a
Demonstration Bulk Vitrification System {DBVS) fo receive, dry, and
immobilize waste from an underground storage tank located in the 200 West
Area of the Hanford Nuclear reservation. A main subsystem of the DBVS is
the Ancillary Waste Transfer Enclosure (AWTE). The primary function of the
AWTE is to facilitate the transfer of a radioactive waste/soil mixture, under
controlled and contained conditions, into the In-Container-Vitrification™
(ICV™) box for processing. The AWTE with the use of glove bags will provide
a controlled environment for the safe connection and disconnection of the fill
and ventilation systems.

Throughout this specification, Contract Responder shall act as the Seller and
AMEC shal} act as the Buyer.

Any discrepancies noted in this specification or between this specification and
other documentation shall be noted and referred to the Buyer for resolution
before proceeding with design or fabrication of the item in question.

SCOPE OF SUPPLY

The Seller's Scope of Supply shall include, but not be limited to, the design,
analysis, fabrication, inspection, testing, documentation, layout and assembly
drawings, shop drawings, packaging, and shipping of the following
components associated with the AWTE, and as shown in the attached
drawings, diagrams and data sheets,

AWTE Assembly - The Seller will assemble and test the AWTE and all its
component parts at their facilities, including any Buyer supplied items as
described herein. The Seller will demonstrate the connection of the feed
chutes and connection of the ICV™ box ventilation ducts. The Seller will be
required to provide a support structure in their premises, to simulate the final
mounting arrangement of the AWTE for testing purposes.

CrDocoments ano Settingsibaxterdhiocal SemngsiTempatary Intemet FugsCRKATARS 7S D-3F.017 (AWTE] Rev 3D 1 26 06 12) foc Page 8 Of 51
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TECHNICAL SPECIFICATION ﬁ
AMEC Americas Limited am e

PROJECT: Final DBVS Design 145579-D-5P-017 ' REV. 3

— SPECIFICATION FOR ANCILLARY
PROJECT NO.: 145579 WASTE TRANSFER ENCLOSURE

CLIENT.: AMEC E&E - Richland, WA (AWTE)

Enclosure Fabrication — The Seller shall provide a completely fabricated
enclosure designed to provide an environmental barrier that protects the
workers and mitigates the spread of contamination.

Enclosure HVAC System — The Seller shall provide an HVAC System that is
to be designed to effectively cool the enclosure to alfow entry/exit of workers
post melt and to cool the feed discharge chutes so they don't plug during a
mel.

Off-Gas System — The AWTE shall be directly connected to the Off-Gas
Systern which will ensure the AWTE remains negative to the atmosphere at
all times and that the ICV™ box is maintained negative with respect to the
AWTE. The AWTE and ICV™ Box off-gas system will be balanced to ensure
that the negative pressure from within the box is greater than the negative
pressure of the room. The AWTE Seller must include an inlet and an exhaust
duct that is connected to the spool pieces penetrating the Enclosure at which
point they can be connected to the inlet and exhaust ducting systems by the
Buyer. See Attachments, for ventilation component details. The Off-Gas
system shall reduce the prevalence of airborne radioactivity during operation
and maintenance.

Discharge Chutes — Five (5) chutes are required for the transfer of waste
and the transfer of top-off soil to cover the processed waste. The discharge
chutes shall be secured lo the floor above.

Intermediate and Inner Cylinder Chutes — The Seiler shall provide an
assembly to attach the discharge chutes to the ICV™ box. The assembly will
be fabricated to allow for positioning on the work deck opening to
accommodate the transfer of waste and the transfer of top-off soil. The
assembly shall be locked into position on the work deck and then the
intermediate cylinder shali be secured so the inner cylinder chutes can be
altached to the discharge chutes. There will be a fotal of five (5) inner
cylinders required for the transfer of waste and the transfer of top-off soil.
The inner cylinder chutes will be raised during operation from the HCV™ box
and flanged lo the discharge chutes. The inner cylinder chutes will be
complete with all necessary components to allow for movement of the chutes.
The chutes are to be designed to minimize the buildup of contamination, are

EaDocoments and Selingsihartenhlocnl SelaasiTemparary IMernet FiestOLKZVIAS576 D-SP-0T (AWTE) Rev 20 126 06 {23.d0c Page 9 of 51
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1.3

2.0

sealed to suificiently mitigate the spread of contamination, and the chutes will
be designed to accommodate the use of glovebags in a manner that does not
present ergonemic hazards.

OPTIONAL SUPPLY

Field Support and Start-up Assistance — Seller to provide per diem rates
for technical field support during construction and system start-up.

Work not included in the Seller Scope of Supply is as follows:
(a) Site installation of system;

{b} Design and manufacture of connecting systems to and from the AWTE
to the rest of the plant such as, process off-gas stream ducting, any
electrical supply, and MCS connections.

APPLICABLE DOCUMENTS

Documents applicable to the work scope are shown in Table 2-1 and Table
2-2. The latest issue and addenda to the documents in effect at the time of
procurement (unless otherwise specified) shall apply and form a part of the
basis of design for this specification to the extent specified in the applicable
sections of this document. In the event of a conflict between documents
referenced herein and the requirements of this specification, the conflict shall
be brought to the attention of the Buyer for resolution. Alt conflicts shall be
brought to the attention of the Buyer for resolution.

LD =nd %,
206
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21 GOVERNMENT DOCUMENTS

.Ap

licable Government Documents

T

Byl

Occupational Safety and Health Standards — Cede of
Federal Regulations

WAC-173-303-640

Tank Systems

10CFR835 Occupational Radiation Protection
WAC 246-247 Radiation Protection — Air Emissions
WAC 173-460 Control of New Sources of Toxic Air Pollutants

NON-GOVERNMENT DOCUMENTS

Table 2-2: Non-Government Documents

ASCE7-98 Minimum Design Loads for Buildings and Other
Structures

ASME B16.5 Pipe Flanges and Flared Fittings

ASME B30.20 Below-The-Hook Lifting Devices

ASME B31.3-2002

Process Piping

ASME NQA-1-1894*
{See note at end of table)

Quality Assurance Requirements for Nuclear Facility
Applications.

ASME PCC-1-2000

Guidelines for Pressure Boundary Bolted Flange Joint
Assembly Document Number

ASME Y14.5M-1994

Dimensioning and Tolerancing

ASNT-TC-1A

Recommended Practice, Non-Destructive Testing

ASTM A193-01

Standard specification for Alloy-Steel and Staintess Steel
Bolting Materials for High-Temperalure Service

ASTM A194-01

Standard spacification for Carbon and Alloy Nuts for
Bolts for High-Pressure and High-Temperature Service

ASTM A269-04

Standard Specification for Seamless and Welded
Austenitic Stainless Steet Tubes for General Service.

ASTM A307-02

Standard specification for Carbon Steel Bolts and Studs,
80,000 psi Tensile Strength

ASTM A312-0O4a

Standard Specification for Seamless, Welded and heavily
cold worked Austenitic Staintess Steel Pipes.

CAbDom:ments ang Setbngsibaxicrhlocal SeHings\Temparary Inremet FrestOLK21145578-0-SP-017 [aWTE} Rev 30 1 26 06 (7} dec
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Table 2-2: Non-Government Documents

5

i,

Standard Specification for Castings, Austenitic, Austenitic
— Ferritic (Duplex), for pressure containing Parts.

ASTM A354-01 Standard specification for Quenched and Tempered Alloy
Steel Bolts, Studs and other Externally Threaded
Fasteners

ASTM A563-00 Standard specification for Carbon and Alloy Stee! Nuts

ASTM F436-02 Standard Specification for Hardened Steel Washers

AWS D1.1-02 Structural Welding Code — Steel

AWS D1.6-99 Structural Welding Code — Stainless Steel

HNF 2962 List of EMIVEMC Requirements, Numetec Hanford
Corporation for Fluor Daniel Corporation Hanford, inc ,
Richland, WA

NFPA 70 National Electric Code, 2002 Edition

RPP-8530, Rev. 0 Tank Farm Labeling Standard

SAE J429 Mechanical and Material Requiremenis for Externally
Threaded Fasteners, Standard

TFC-ESHQ-Q-C-CO3 Control of Suspect/Counterfeit ltems

UBC 1997 Uniform Building Code, Volume 2 and Seismic Zone 2B

* The relevant requirements of NQA-1 are inciuded in Section 4.0
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3.0

3.1

314

TECHNICAL REQUIREMENTS

The following section provides the technical requirements of the AWTE
systemn and components. A Conirol Philosophy and Operating Approach for
the AWTE is provided in Appendix B. The Selier shail provide a similar
process operating description, if their equipment deviates in operation from
that described in Appendix B.

See Technical Data Sheet 145579-D-DS-017.2 for complete list of operating
conditions and requirernents.

See attached drawings for general design parameters and requirements.

ITEM DEFINITION

The system description is shown below, please also refer to the data sheets,
145579-D-DS-017.2 and the attached drawings and diagrams.

item Diagram

See attached drawings and diagrams for AWTE components.

Interface Definition

The five (5) discharge chutes penetrate the floor above the AWTE
and interface/mate with five air lock assembles just above the floor level
utilizing standard flanged fittings. The ICV™ box and AWTE ventilation inlet
and outlet ventilation piping spools penetrate and interface/mate just outside
the wall AWTE walls with the Off Gas Treatment System ventilation piping
utilizing standard flanged filtings. The (5} five discharge chutes within the
AWTE interface/mate with discharge chutes attached to the ICV box lid which
are raised to connect with the AWTE discharge chutes. The environmental
barrier will be used to provide a connection between the AWTE floor and the
ICV™ box. for each ICV™ box connection. The environmental barrier protects
the workers, mitigates the spread of contamination, and seals the floor
penetrations to the ICV™ hox for each ICV™ box connection. The ICV™ box
ventilation inlet and ventifation piping interface/mate with the ICV™ box lid

C\Documonis and Sethngsibartentil ocat SetagstTemparary lemet FIes OURZV46578 D SF-0F7 (N TE} Rev 30 106 05 (7) dec Page 13 of 51
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with inlet and exhaust ventilation piping assembles that are raised to connect
with the ventilation piping within the AWTE.

3.1.3 AWTE Assembly

See drawings 145579-D-SP-017-M101.

The AWTE facilitates the transfer of waste material and top off soil into the
ICV™ Box under controlled and contained conditions. It allows for an
enclosed operator interface to perform the required tasks in a safe controlled
environment. The sequence of operations is described in detail at the end of
this section.

314 Enclosure Fabrication

See attached drawings.

The Enclosure will be of sandwich construction and shall provide a smooth
clean surface inside the Enclosure. A structural steel framework or
exoskeleton is the suggested method of construction. Removabie panels for
construction and maintenance access are to be provided as deemed
necessary by the Buyer. Panel tocation and sizes are to be determined by the
Seller, based on component sizes and weights io be removed/installed in the
enclosure and the locations of potential maintenance items. The enclasure
shalt provide an environmental barrier that protects the workers and mitigates
the spread of contamination. The barrier shall accommodate the anticipated
temperaiure ranges and any thermal expansion. The enclosure shall
accommodate the electrode, the electrode extension, the cable clamp
assembly and the electrode extension hoist. The following shall be
incorporated into the design:

- Keyed-Hasp for the Door
- A minimum of four electrical outlets

- A service port to support running air hose or power cords through the wall
for tools and breathing air

C \Docunents ang SettngstbaxiehLucal Selngs Tempesary tumet FresiOl K 2A45579 D 5P-017 (AWTE} Rev 30 1 26 05 (3] dog Page 14 of 51
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A lighting system with covered lensto minimize possibility of
contamination spread

- Provide service utilities external to the AWTE as much as practical

- Two wall tubing penetrations, one at each end of the AWTE enclosure to
facilitate manua! air sampling within the AWTE

- Manual read pressure indicator cutside AWTE entrance
- Provide insufation on ICV™ Box Ventilation outlet ducting with AWTE
- Provide windows on AWTE walls/doors

- An ANTE room or area will be attached to the ICV™ Box to facilitate
personnel entrance and exit.

Enclosure HVAC System

The HVAC system is to sufficiently cool the enclosure during the melting
process to prevent clogging in the feed chules. It shall also be of sufficient
size to cool the enclosure to 80°F within eight (8) hours after a melt.
Ventilation of the enclosure through the Off-Gas system is required lo
maintain a negative pressure under all operating conditions.

3.1.6 Discharge Chutes
See attached drawings.
The discharge chutes provide a means of conveying the waste material and
top-off soil through the chutes and inner cylinder connection into the ICV™
box. During final assembly at the work site, the discharge chules will be
secured to the enclosure. The flexible expansion joints are incorporated into
the discharge chute to allow alignment of the box with the enclosure.

31.7 Intermediate and Inner Cylinder Chutes
See attached drawings.
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3.1.10

An assembly shall be fabricated to allow for positioning on the work deck
opening to accommodate the transfer of waste material and top-off soil into
the ICV™ box and designed to accommodate glove bags. Handles shall be
provided to allow for positioning and movement. The intermediate and inner
cylinder chutes shail extend and retract in order that they may be inserted
into the ICV™ box lid and locked in position on top of the box lid. The
intfermediate and inner cylinder chutes will have subcomponents to facilitate
sealing of the chutes and to allow movement up and down.

ICV™ Box Ventilation

The ICV™ box has its own separate ventilation system and is not included in
the Sellers’ scope of supply. However, the inlet and exhaust connections from
each new ICVYV™ box lid must be made/disconnected from within the
Enclosure due to containment issues. The AWTE Seller must include an iniet
and an exhaust duct that passes through the Enciosure, to nozzles on the
outside of the Enclosure, at which point they can be connected fo the inlet
and exhaust ducting systems by the Buyer. This internal ductwork or piping,
should incorporate flexible sections with a quick connect mechanism such as
a bayonet type fitting, to allow quick and easy connection/disconnection
to/from the nozzle on the box iid. The ICV™ box ducting shall be designed,
fabricated, and tested in accordance with ASME B31.3. The exhaust ducting
will need to be insulated where it passes through the AWTE, since the gases
will be at a high temperature (approximately 880°F.) and heat transfer into the
AWTE must be kept to a minimum. The exhaust duct should be fabricated
and installed such a manner that replacement in the event of excessive
contamination be achieved easily.

Special Tools

Any special tools shall be provided by the Seller.

ICV™ Box Electrodes

The ICV'™™ box electrodes are not included in the Sellers’ scope. However,
the elecirodes will be located inside the enclosure. The enclosure must
accommodate these and allow the electrical conductors to pass through the
enclosure in a manner that does not compromise contamination control. In
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addition the enclosure must accommodate the operation of the electrode
cable clamp assembly.
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3.2 CHARACTERISTICS

3.21 Functional Characteristics

As specified on the Technical Data Sheet, 145579-D-DS-017 .2.

322 Physical Characteristics

Critical dimensions and footprint for the AWTE are given on the attached
drawings. These dimensions should not be changed without prior
consultation with the Buyer.

3.2.3 Reliabitity

The Builk Vitrification plant is expected to operate 24 hours per day, 7 days
per week. Service work will be done during scheduled downtimes. High
refiability is required for any moving parts in the AWTE. The operating life is
two years, design life is five years.

3.24 Maintainability

Maintainability characteristics of the design (lubrication, parts replacement
and repair, spares, modular construction, test points, etc.), should include,
but not be limited to, the following:

(2) Maintenance and Repair Cycles. Expected inspection of the AWTE will
be once per week by the Buyer. The Seller shall provide typical
maintenance schedule.

{b) Spares and Spare Parts, The Seller shall identify recommended spares
and spare parts.

(c}) Service and Access. AWTE shall be designed for ease of service. The
portion of the ICV™ box exhaust duct leaving the ICVY™ box and passing
through the AWTE should be easily replaceable to minimize radiation
exposure to facility workers. The Seller shall identify requirements for
sefvice {remove and replace only, bench repair, special tools, remote
handling/maintenance, etc.)

CDncemenis and Sellings\baerdtioca SetbngssTEmporary Interel Fles\OL KU I4LL7B.D-5P-017 (AWTE) Rev 40 1 26 06 {2) dor Page 1 8 Df 51
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3.25

3.2.6

3.2.7

33

Environment

This equipment will be installed and operated inside a weatherproof
enclosure, see Data Sheet 145579-D-D3-017.2 for operating conditions.

Transportability and Storage

The AWTE shall be sized for transport using local roadways and freeways
(i.e., less than 14 feet lall, 8 feet 6 inches wide, and 53 feet long; while
mounted on the transport traiter}). The system shall be separated into the
largest components/sections (if necessary) to minimize system teardown
time, readying for transport, and reassembly effort.

Parts removed for transport shall be match marked for assembly upon
delivery.

Safety

The AWTE shall be designed to maintain the safety of operators, general
public, and equipment. The Seller shall provide alf necessary guards,
lockouts, and other safety equipment for safe operation. The Seler shall
provide all documentation for internal components of the AWTE.

The following codes concerning safety are in Table 2-1 and are copied here
for convenience:

10CFR835 Occupational Radiation Protection

29 CFR 1910 Occupational Safety and Heaith Standards — Code of
Federal Regulations

DESIGN AND CONSTRUCTION

The Seller shall provide all design calculations necessary for the AWTE
which includes, but is not limited to, AWTE weight calculations, heat transfer
calculations, and structural design calculations.  Calculations shall be
submitted to the Buyer in accordance with the Technical Data Sheet, 145579-
D-DS-017.2. The Seller shall provide all design drawings necessary for the
AWTE which includes, but is not flimited to, assembly drawings, drawing
outlines, interface drawings, electrical wiring diagrams, structural framework

CDocumants 3nd Selingsbaxlerdi oca Semngs T emporsry Infemet FlEsIOLKTA55T8-D-5F 017 (AW L) R 30 1 2606 (2} doc Page 19 of 51

2-Feb05

G4-30



RPP-24544 REV 1b

TECHNICAL SPECIFICATION CQ
AMEC Americas Limited am e

PROJECT: Final DBVS Design 145579-D-S5P-017 l REV. 3

L T : SPECIFICATION FOR ANCILLARY
F_'ROJECT NO - 145579 : WASTE TRANSFER ENCLOSURE
CLIENT: AMEC E&E — Richland, WA . : = {AWTE)

3.3.1

3.3.11

drawings, rigging sketches, and as-built drawings. Drawings shall be
submifted to the Buyer in accordance with the Technical Data Sheet, 145579-
D-DS-017.2.

Dimensioning of manufacturing drawings to comply with ASME Y14.5M-1994
Dimensioning and Tolerancing.

Alternative equipment designs and/or materials of construction are
permissible if the Vendor demonstrates that they are able to meet or exceed
the durability and reliability of the materials specified in Section 3.3.1.

Parts/Materials/Processes

Major components in the AWTE shall be fabricated from materials as
specified on the Technical Data Sheet, 145579-D-DS-017.2.

Any void spaces within the AWTE shall be designed to be easily
decontaminated.

Electric Wiring

The electrical installation shall meet the requirements of the NFPA 70, NEC,
as administered by the CH2M HILL Hanford approved electrical inspector,
The AWTE Unit shall be tabeled by a nationally recognized testing faboratory
or inspected and passed by a certified NEC inspector. The seller shalt be
responsible for providing this NEC inspection, and the ceriifications from this
individual shall be transmitted to CH2M Hill for approval prior to performing
the inspection,

Electrical equipment shall be listed or labeled by a nationally recognized
testing laboratory (NRTL), such as UL, when a category exists. NOTE:
NRTL's are listed on the Occupational Safety and Health Administration web
site at hitp://www.osha-slc.gov/dis/otpca/nitlfindex.html. it is the Seller's
responsibility to ensure the listing is appropriate for the equipment specified.

When a listing or label cannot be obtained, it is the seller's responsibility to
provide equipment critical characteristics, engineering data, and les{ data for
the Buyer's engineer to evaluate the acceptance of the product.
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3.3.1.2

3.3.1.2.1

3.3.1.2.2

Any component, equipment, assembly, or system without a NRTL listing or
label shall be subject to the approval of the CH2M HILL Hanford approved
electrical inspector.

Where NFPA 70, NEC, inspection is required, the Seller shall arrange for a
CH2M HILL Hanford approved NEC inspection to occur at Seller's facility
prior to shipping any assembly not covered in whole by a NRTL listing or
label. The seller shall perform modifications as required by the NEC
inspector prior to shipping.

Cabinets containing assembled control systems shall be designed,
constructed, and listed or labeled 1o the UL 508A Standard, as applicable.

Piping
General

The process piping and feed chutes shall comply with ASTM A312 Gr. TP
316L and shall be fabricated, inspected, examined, supported, and tested in
accordance with ASME B31.3. Instrument tubing which shall be minimum %"
diameter and comply with ASTM A269 Standard Specification for Seamless
and Welded Austenitic Stainfess Steef Tubes for General Service type 316.
Instrument air pipe and fitings shall comply with ASTM A312 Standard
Specification for Seamiess, Welded and heavily cold worked Austenitic
Stainless Steel Pipes Gr. TP 304L and ASTM A351 Standard Specification
for Castings, Austenitic, Austenitic—Ferritic (Duplex), for pressure confaining
Parts Gr. 304L and shall be fabricated, inspected, examined, and tested in
accordance with ASME B31.3 Process Piping, normal service. The ICV air
inlet and air exhaust ducts shall comply with ASTM 312 Gr. Type 316L and
also be fabricated, inspecled, examined, and tested in accordance with
ASME B31.3, Normal Fluid Service. The design pressure for ASME B31.3
piping in the AWTE is negative 5 psig.

Piping systems inctude all piping components and supports.

Line Routing

The proposed installation layouts shall meet the requirements of ASME
B31.3.
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3.3.1.2.3 Line Support

The pipe supports may be stainless or painted carbon steel,

All piping supports shall conform to ASME B31.3, with additional support at
valves, elbows, tees, and equipment as required. Piping supports shall be
capable of supporting the piping in all conditions of operation. The supports
shalt allow free expansion and coniraction of the piping and prevent
excessive stress resulting from transferred weight being introduced into the
piping of connected equipment.

Seller shall level-plumb piping using shims, etc., to support the pipe and to
avoid forced piping deflections at support points.

The Seller shall provide shop drawings of the required piping supports for
review and approval.

Flange Joints

All flanges shall be standard raised face flanges, except where otherwise
specified in this document as per ASME B16.5 Pipe Flanges and Flared
Fitfings, and shall be made from the same type of steel as the pipe they are
welded or threaded to, unless otherwise noted.

Threaded Joints
Threaded joints in lines shall be joined using Loctite®™ PST.
Valves and Installation

All valves shall be installed per Manufacturer’s instructions.

Seller shail review Manufacturer's supplied information for unique installation
requirements and request written clarification if installation requirements do
not match the design.

? L octite is a registered trademark of Henkel Corporation,
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3313 Insulation

The AWTE will be operating in very close proximity to the ICV™ box hd, which
will have a significant skin temperature (see data sheet 145579-D-DS-017.2).
The working deck will be constructed from 3 %" thick steel. This will minimize
the heat transferred from the ICV™ box to the AWTE. Additionally, the ICV™
box exhaust duct, which passes through the AWTE, will require insulating
due to the high temperature of the gases passing through the duct.

3314 AWTE Enclosure HVAC

Design and installation of the HYAC systemn, as a minimum, shall meet 1997-
uBC.

3.31.5 Electrical

Design and installation of electrical equipment shall be in accordance with the
NFPA 70 National Electric Code, 2002 Edition, (NEC) and IEEE siandards
listed in Table 2-2. The AWTE Unit shafl be labeled by a nationally
recognized testing laboratory or inspected and passed by a certified NEC
inspector. The seller shall be responsible for providing this NEC inspection,
and the certifications from this individual shall be transmitted to CH2M Hili for
approval prior to performing the inspection. Electrical and Control panels shall
be labeled as UL-508A compliant, where applicable. Lighting inside the
AWTE is required.

3.3.1.5.1  Conduit

Rigid galvanized steel (RGS) or electrical metallic tubing (EMT) conduit shait
be used. RGS or EMT shall be UL approved, standard weight,
electro-galvanized steel, 1/2 inch minimum size for control wiring and 3/4 inch
minimum size for power wiring.

(a) Liguid tight flexible conduit shall be installed where flexible conduit is
required such as when connecting to vibrating equipment. Liquid-tight
flexible conduil shall be grounded type with a Polyvinyl Chioride (PVC)
jacket.

(dy Conduit fittings shall be standard steel threaded, liquid-tight, type RGS
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3.3.152

(&)

fittings.

EMT fittings shalt comply with provisions in NEC 2002,

Wire and Cable

@
(b)

(©)

(d)

(e)

(9)

Conductors shall be stranded copper for all sizes of wire and cable.

Wire insufation shail be Type THHN (heat resistant thermoplastic) /
THWN (moisture and heat resistant thermoplastic) for all 600V

conductors.

Minimum size of power conductors, 600V and below, shall be No, 12
AWG. Conductors shall be derated as required by NFPA 70 for
proximity to heated equipment and summer outdoor ambient conditions

specified in Section 3.2.5.

Conductors for control circuits shall be No. 14 AWG minimum, except
that remote control circuits, signaling circuits, instrumentation, and
power limited circuits may be sized smaller in accordance with the

National Electric Code (NEC).

Power wiring for single-phase systems (120/240 V) shall have color-

coded insulation as follows: Hot =
Gray, Ground = Green or Bare.

Black, Brown; Neutral = White or

Power wiring for 3-phase systems (480 /277 V A, B, C) shall have color-
coded insulation as follows: Red, Yellow, Biue: Ground = Green or

Bare, Neutral = White or Gray.

instrumentation cable shall be 300V rated, multiconductor for discrete
signals, flame retardant, jacketed cable suitable for instatlation in wet or
dry locations. Conductors shall be #18 AWG stranded, copper, in
twisted pairsftriads with ethylene propylene insulation. Each pairftriad
shall be shielded with a drain wire and metallic tape. Muiti-pair cables
shall have an individual shield and an overall shield of metallic tape and
drain wire. Conductor color-coding shall be black, white {and red if
triad). Temperature rating shall be 194°F. Each pairfiriad shall be

numbered for simplified terrmination,
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3.3.1.5.3

3.3.1.54

3.31.55

3.3.1.6

3.31.7

() Control and power multi-conductor cable shall be 300V rated, flame
resistant, radiation resistant, jacketed cable suitable for wet or dry
locations. Conductors shail be stranded copper with cross-linked
polyethylene ethylene propylene insulation with a temperature rating of
194°F.

Wire / Cable Markers

Conductors shalt be identified with white heat shrink tubing with indelible
black typed on letters. Hand lettered labels shall not be used.

Junction Boxes

Junction boxes shall be NEMA 4 rated.

Electrical Components

All electrical components, where a UL Category exists, such as contactors,
motor starters, and power controllers, etc. shall be UL-listed. Motor starters
and contactors shall be NEMA rated.

Instrumentation and Installation

Instrumentation shall be limiled to local indications only; transmitters for
remote indication and control by MCS are not required.

Certificates of calibration shall be provided with all instruments in the final
data package and shall include the instrument accuracy and drift. When
purchasing instrumentation, the instrumentation shall be in accordance with
the data sheeis provided by AMEC, or AMEC will provide the necessary
instrumentation. The Seller shall provide the data sheets to the component
Manufacturer. Recommended field re-calibration procedures shall also be
provided in the final data package along with a list of special tools required for
recalibration.

Mechanical Assembiy Requirements

All equipment shall be assembled to the siructural frame observing the
equipment Manufacturers recommended assembly instructions.  During
fabrication, the Seller shail submit all fabrication red-line changes to the
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3.31.8

Buyer for review and approval before implementation of the change with the
exception of any minor red-line changes that do not affect form, fit, or function
of the equipment. The Seller shall submit as-built drawings as well as final
red-lined fabrication drawings to the Buyer with delivery. The Seller shali
denole mounting configuration and details on the red-lined fabrication
drawings.

Piping attached to equipment shall be installed with fasteners made finger-
tight until alignment is achieved, at which time all fasteners shall be tightened.
Tightening torque shall be that which is recommended by ASME B31.3 or
gasket Manufacturer recommended torque values for the gasket system
used. Flange assembly and bolling shali be performed in accordance with
ASME PCC-1-2000 Guidelines for Pressure Boundary Boited Flange Joint
Assembly Document Number. Inspection documentation shall be provided in
accordance with the Bidders Drawing and Data Commitments Sheet located
on the Technical Data Sheet, 145579-D-DS-017.2, as evidence of proper bolt
torquing.

Neither lead, unless it is fully encapsulated and identified with a permanent
tag, asbestos, nor PCB'’s shal! be used in the AWTE.

Materials

The Seller shall select materials based upon acceptable performance of
materials subjected to the chemical exposures. All parts and materials shall
be new. All parts shall be made of corrosion-resistant materials that are
suitable for this environment. Material selection shall be identified in the
Seller documents 1o the Buyer.

Material type and grade shall be clearly identified on the bill of materials.
Certified Material Test Reports {CMTRs) are required for all materials coming
in contact with the air stream. The Seller shall identify any materials that do
not have CMTRSs for review, approval, and final records.

AWTE and piping materials in contact with the air stream shall resist the
conditions specified in the Technical Data Sheet, 145579-D-08-017.2. No
aluminum or “yellow” metals are to be used. No 